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 Introduction                                  

Optigen® (Alltech, Nicholasville, KY) 
is a feed additive product containing 256% 
CP for cattle that combines a urea coated in a 
biodegradable polymer and fibrolytic enzyme 
technology (Krehbiel et al., 2007). The limited 
works on using Optigen® in cow diets indicates 
that Optigen® is a suitable partial replacement 
of an oilseed meal for forage fed cattle. A 
novel characteristic of Optigen® is the unique 
combination of the coated urea with a fibrolytic 
feed enzyme (FFE) in the form of xylanase 
(minimum 40 Xu XU•g-1). The addition of 
fibrolytic feed enzymes in the diet improves fiber 
digestion, often resulting in increased passage 
rate (Murillo et al., 2000 and Beauchemin et al., 

2004). Optigen® (Alltech, Inc., Nicholasville, 
KY), which is the trade name for the slow-release 
NPN product in Optigen®.  Optigen® is urea 
coated in a biodegradable polymer, which causes 
controlled release of the urea (Akay et al., 2004 
and García-González et al., 2007). Optigen rII 
(Alltech Inc.) is a blended, controlled release urea 
source. Urea is coated in a polyester polyurethane 
coating which allows the diffusion of the urea 
through micro-pores, that slows down the rate of 
nitrogen release in the rumen (ICF Consulting, 
2004). The idea of Optigen rII is to give a slow 
even release of nitrogen over 24 hours, to meet the 
rumen bacteria requirements when rumen NH3-N 
levels are low. To provide a sustained level of N, 
N efficiency and microbial protein production 
would increase (Harrison and Karnezos, 2005). 

T     WELVE lactating Holstein cows with live body weight from 550 to 680 kg averaging 600 
± 15 kg and at 1-4 of lactation seasons were used in Latin square design (3x3) with three 

treatments and three successive experimental periods. Cows in G1 were fed the basal ration 
consisted of (on DM basis) 57.7% concentrate feed mixture (CFM) + 24.7% corn silage (CS) 
+ 17.6% alfalfa hay (AH) without supplementation and served as a control. While, in G2 and 
G3, 1 and 0.5 kg soybean meal was replaced by 125 and 62.5 g Optigen™ plus 2.710 and 
1.355 kg corn silage/ head/ day, respectively. Results showed that the contents of DM, OM, 
CP, NFC and NFE in experimental rations tended to decrease, however, the contents of CF, 
NDF, ADF and ash tended to increase with increasing the level of Optigen supplementation. 
The digestibility coefficients of all nutrients and nutritive values were not significantly affected 
by Optigen supplementation.  Average daily intake of total DM, TDN, CP, DCP, DE, ME and 
NEL were nearly similar for the different experimental rations. Moreover, average daily yield 
of actual milk and 4% FCM,  milk composition, the concentrations of urea and urea-N in milk, 
the concentrations of urea-N and total protein in blood plasma, feed conversion ratio, daily feed 
cost, feed cost /kg milk and economic efficiency were not affected significantly (P>0.05) by 
Optigen supplementation.  It could be concluded that optigen supplementation for lactating 
Holstein cows did not showed any significant effects on feed intake, digestibility, milk yield and 
composition along with feed conversion ratio and economic efficiency. 

Keywords : Lactating Holstein cows, Optigen, Digestibility, Milk yield, Composition.

3
Effect of Using Slow-Release Urea on Milk Production and its 
Composition of Lactating Dairy Cows

E. M. Abdel-Raouf, M. I. Bassiouni, M. F. Ali and H. E. Hassanien
Department of Animal Production, Faculty of Agriculture, Kafrelsheikh University, 
Kafrelsheikh, Egypt.



18

J. Sus. Agri. Sci. Vol. 43, No.1 (2017)

E. M. ABDEL-RAOUF  et al.

Inclusion of Optigen® in cow supplements often 
results in no reduction in cow performance, 
blood metabolites, or milk yield, indicating that 
it successfully replaces other sources of protein 
in the diet (Akay et al., 2004). Inclusion of 
Optigen® in isonitrogenous total mixed rations 
(TMR) also has no impact on milk yield (Galo et 
al. 2003 and Dos Santos et al., 2008). Tedeschi 
et al. (2002) fed a polymer-coated slow release 
urea (Optigen 1200) and found an improvement 
in feed efficiency. Holder (2012) found that high 
degradable intake protein (DIP) level in the diet of 
cattle improved feed efficiency.

The objective of this study was to investigate 
the effect of Optigen supplementation in the 
ration of dairy Holstein Friesian cows on feed 
intake, digestibility, blood plasma total protein 
and urea nitrogen, milk yield and composition, 
feed conversion ratio and economic efficiency.  

Materials and Methods          

Experimental animals and rations
Twelve lactating Holstein cows with live 

body weight  from 550 to 680 kg averaging 
600±15 kg, and at 1-4 of lactation seasons were 
used after 6 weeks of lactation in Latin square 
design (3x3) with three treatments (4 cows in 
each) and three successive experimental periods 
(4 weeks  each). Cows in 1st group were fed the 
basal ration consisted of (on DM basis) 57.7% 
concentrate feed mixture (CFM) + 24.7% corn 
silage (CS) + 17.6% alfalfa hay (AH) without 
supplementation and served as a control (G1). 
While, in 2nd and 3rd groups, 1 and 0.5 kg soybean 
meal were replaced  by 125 and 62.5 g Optigen™ 
plus 2.710 and 1.355 kg corn silage/head/day 
for G2 and G3, respectively. Chemical analyses 
of experimental rations were carried out to 
determine DM, CP, CF, EE, ash according to the 
methods of AOAC (2000). Neutral detergent fiber 
(NDF) was determined according to Van Soest 
and Marcus (1964). Acid detergent fiber (ADF) 
and acid detergent lignin (ADL) were determined 
according to Van Soest (1963). Hemicellulose 
= NDF – ADF and Cellulose = ADF – ADL. 
Where non fiber carbohydrates (NFC) = 100 – 
(NDF+CP+Fat+Ash) according to Hall (2003). 
The formulation of the different experimental 
rations shows in Table 1.

Management procedure
Cows were housed in open yard with a shed 

area about one third of the total space area. Cows 
were received a diet to meet maintenance, growth 
and lactation requirements and classified into 
groups according to days in milk (DIM), milk 
yield, parity and body condition score. Cows were 
fed their rations ad libtum computed according to 
recommendations of the NRC (2001) and the daily 
intake of feedstuffs was recorded individually for 
each cow. The rations introduced 3 times daily 
over 20 hours a day. Clean, ample water was 
available for animals all the day round.  

Digestibility trial
Digestibility trial was conducted during 

experimental period using all cows to determine 
nutrients digestibility coefficients and nutritive 
values of the experimental rations. Samples of 
feedstuffs were taken at the beginning, middle 
and end of  collection period. Feces samples were 
taken from the rectum of each cow twice daily 
with 12 hr interval during the collection period. 
Samples of feedstuffs and feces were composited 
and dried in a forced air oven at 65oC for 48 hr 
and ground. Chemical analysis of samples of 
feedstuffs and feces were carried out to determine 
DM, CP, CF, EE, ash according to the methods of 
AOAC (2000). Acid insoluble ash (AIA) was used 
as a natural marker as described by Van Keulen 
and Young (1977). Nutrients digestibility was 
calculated from the equations stated by Schneider 
and Flatt (1975).

DM digestibility % =  

Nutrient digestibility % =  

Energy values were calculated according to 
the equations of NRC (2001) as follows :
1-DE (Mcal/kg) = TDN (%) x 0.04409
2-ME (Mcal/kg) = 1.01 x DE (Mcal/kg) – 0.45
3-NEl (Mcal/kg) = 0.0245 x TDN (%) – 0.12

Milk yield and samples
Cows were mechanically milked three times 

daily (5:00 am, 1:00 pm and 9:00 pm) and the 
average milk yield per cow, per day, per week, 
per month and per lactation season was recorded 
automatically (Afikim- herd management system). 
Milk samples were taken at the 4th week for each 
period from the three milking times and composited 
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for each cow in proportion to milk yield. Milk 
samples mixed well for analysis of fat, protein, 
lactose. Solid not fat (SNF), total solids (TS) and 
urea nitrogen by the infrared spectrophotometry 
(Foss 120 Milko Scan, Foss Electric, Hillered, 
Denmark). The  4%  fat corrected milk (FCM) 

for each cow was calculated from milk yield 
according to the following formula : 

4% FCM = Actual milk yield (kg) x 0.4 
+15 x fat yield (kg) (Gaines, 1928).

TABLE 1. Formulation of experimental rations (%, on DM basis) and prices of feedstuffs used in feeding dairy 
cows in different treatments.

Feedstuffs
Treatments

Price* (LE/kg)
G1 G2 G3

Corn grain ground 22.38 22.38 22.38 2.20
Linseed meal 3.86 3.86 3.86 4.50
Wheat bran 1.89 1.89 1.89 1.80
Rice bran 5.79 5.79 5.79 2.20
Soya bean meal 47% 15.10 11.32 13.20 5.00
Sugar beet bulb dried 4.24 4.24 4.24 1.50
Alfalfa hay 18% CP 17.17 17.17 17.17 1.70
Corn silage 26.11 29.36 27.75 0.45
Calcium soap of fatty acid 84% (Megalac™) 2.10 2.10 2.10 6.50
Protected methionine (Meprone™) 0.04 0.04 0.04 12.00
Mono-calcium phosphate 0.08 0.08 0.08 6.50
Limestone 0.20 0.20 0.20 0.20
Magnesium oxide 80% 0.17 0.17 0.17 3.00
Sodium bicarbonate 0.20 0.20 0.20 3.20
Common salt 0.33 0.33 0.33 0.45
Mineral mix (Multimix™)** 0.19 0.19 0.19 5.50
Vitamin mix (AD3E)*** 0.10 0.10 0.10 17.00
Chelated mineral (Avila4™)**** 0.03 0.03 0.03 45.00
Mycotoxin binder (Capt2™) 0.02 0.02 0.02 120.00
Slow release urea (Optigen 1200™) 0.00 0.53 0.26 20.00
Total 100.00 100.00 100.00
Concentrate: Roughage ratio 56.7:43.2 53.4:46.5 55.0:44.9

* According to prices of 2015.
** Minerals mix: Each 2 Kg of Mixture Contains: Zinc 100,000 mg, Manganese 80,000 mg, Copper 30,000 mg, Iodine 

800 mg, Cobalt 400 mg, Selenium 300 mg and Carrier (Ca Co3) up to 2 kg.
*** Vitamins mix: Each 1 Kg of Mixture Contains: Vitamin A 9000,000 IU, Vitamin D 2500,000 IU, Vitamin E 35,000 

mg and Carrier (Ca Co3) up to 1 kg.
**** Chelated mineral (Avila4™): Zinc chelated of Methionine 26.5%, Manganese chelated of Methionine 17.5%, 

Copper chelated of Methionine 9.2% and Cobalt chelated of Methionine 2.5% and Carrier: calcium carbonate 8.9% 
and Ground corn cob 35.4%, analysis: Zinc 5.15%, Manganese 2.86%, Copper 1.80% and Cobalt 0.18%.

Blood samples
Blood samples were collected at the 4th week 

of each period in heparinized clean test tubes via 
the jugular vein from all cows in each group. 
Samples were centrifuged at 4000 r.p.m. for 10 
min to obtain plasma. Concentrations of total 
protein and urea nitrogen in blood plasma were 

determined using commercial kits (Diagnostic 
System Laboratories, Inc USA). 

Feed conversion ratio
Feed conversion ratio expressed as the amounts 

of DM, TDN, DE, ME, NEl and DCP required per 
one kg 4% FCM yield were calculated for each cow.
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Economic efficiency
Average daily feed cost, feed cost per one kg 

4% FCM and the price of daily 4% FCM yield 
were calculated for each cow. Also, economic 
efficiency expressed as the ratio between the price 
of daily 4% FCM yield and average daily feed 
cost were calculated. The price of kg milk was 4 
LE, according to prices of 2015.

Statistical analysis
The obtained results were statistically analysis 

of a Latin square design according to using general 
linear models procedure adapted by SPSS (2011) 
for user’s guide with Latin square ANOVA. 
Duncan test within program SPSS was done to 
determine the degree of significance (P<0.05) 
among the means of treatments.

 
Results and Discussion                       

Chemical and calculated composition of experimental 
rations

Chemical and calculated composition of 
different experimental rations are shown in 
Table 2. Rations formulated to have similar CP 
concentration (18% on average). The contents 
of DM, OM, CP, NFC and NFE tended to slight 
decrease with increasing the level of Optigen 
supplementation. However, the contents of CF, ash, 

NDF, ADF, hemi-cellulose and cellulose tended 
to increase with increasing the level of Optigen 
supplementation. These results may be attributed 
to that soybean meal decreased, while corn silage 
increased with increasing the level of Optigen 
supplementation. Lactating dairy cows requires 16-
18% CP on DM basis depending on milk yield and 
figures of fiber fractions were in accordance with 
those recommended by NRC (2001).

Nutrients digestibility coefficients of experimental 
rations

The digestibility coefficients of experimental 
rations are presented in Table 3. Optigen 
supplementation did not affect the digestibility 
coefficients of all nutrients. Which, the digestibility 
coefficients of all nutrients were nearly similar 
for the different experimental rations without 
significant differences. These results agreed with 
those obtained by Koster et al. (1997) who found 
that the substitution of rumen degradable true 
protein with urea does not have a negative impact 
on the forage intake of beef steers. Urea levels 
above 0.75% (99 g DM/day) depressed NDF and 
OM digestibility. Apparent CP digestion increased 
with increasing levels of urea and the total tract 
CP digestion did not differ between treatments 
according to Koster et al. (1997).

TABLE 2. Chemical composition (% on DM basis) of experimental rations used in feeding dairy cows in different 
treatments.

Items
Treatments

G1 G2 G3

DM 56.93 54.43 55.43
OM 92.27 92.06 92.19
CP 18.19 17.98 18.10
CF 12.44 13.33 13.07
NFC 38.10 37.14 37.61
NFE 56.46 55.99 56.32
EE 5.18 5.16 5.14
Ash 7.73 7.94 7.81
Fiber fractions
NDF 30.80 31.78 31.34
ADF 20.80 21.72 21.45
Hemicellulose 10.00 10.06 9.89
Cellulose 18.68 19.64 19.35
Lignin 2.12 2.08 2.10
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Nutritive values of experimental rations
Nutritive values of experimental rations are 

presented in Table 3. The values of TDN, DCP, 
DE, ME and NEL were nearly similar for the 
different rations and not significantly (P>0.05) 
affected by Optigen supplementation. These 
results cover the energy requirements of dairy 
cows being 1.67 Mcal NEL/kg according to NRC 
(2001). 

Average daily feed intake
Average daily feed intake by cows in different 

treatments are shown in Table 4. Daily average 

feed intake of total DM, TDN, CP, DCP, 
DE, ME and NEL were nearly similar for the 
different experimental rations and covered the 
recommended requirements of the cows in this 
experiment as mentioned by NRC (2001). These 
results agreed with those obtained by Tye (2016) 
who found that supplementation of slow release 
urea did not affect intakes of DM and nutrients. 
It is well known that, urea can be fed to lactating 
dairy cows up to a concentration of 1.0% of the 
total ration without negative effects on DMI 
(Kertz, 2010). 

TABLE 3. Nutrients digestibility coefficients and nutritive values of experimental rations for different treatments.

Items
Treatments

SEMG1 G2 G3

digestibility coefficients %
DM 69.06 68.46 69.47 0.37
OM 72.26 71.51 71.82 0.48
CP 71.69 71.60 70.99 0.69
CF 65.13 66.54 66.01 0.66
EE 71.08 70.67 71.70 0.88
NFE 79.92 79.95 79.68 0.63
NDF 62.16 62.68 63.29 0.87
ADF 57.52 57.24 58.69 0.91
Nutritive values
TDN % 74.55 74.71 74.64 0.47
DCP % 13.04 12.87 12.67 0.13
DE (Mcal/kg DM) 3.29 3.29 3.29 0.02
ME (Mcal/kg DM) 2.87 2.87 2.87 0.02
NEL (Mcal/kg DM) 1.72 1.72 1.72 0.01

TABLE 4. Average daily feed intake by cows in different treatments.

Items
Treatments

SEM
G1 G2 G3

Total feed intake as fed (kg/day) 41.430 43.265 42.348
Feed intake on DM basis:
Total DM (kg/day) 23.59 23.55 23.47 0.01
TDN (kg/day) 17.59 17.59 17.52 0.11
CP (kg/day) 4.29 4.24 4.25 0.02
DCP (kg/day) 3.08 3.03 2.92 0.03
DE (Mcal/day) 77.61 78.77 77.21 0.49
ME (Mcal/day) 67.70 67.59 67.36 0.50

NEL (Mcal/day) 40.57 41.05 40.37 0.27
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Milk yield
The yield of actual milk and 4% fat corrected 

milk (FCM) for cows fed the different rations are 
presented in Table (5). Average daily yield of actual 
milk and 4% FCM were not affected significantly 
(P>0.05) by Optigen supplementation. Average 
daily yield of actual milk for cows in G1, G2 and 
G3 were 32.48, 30.40 and 31.45 kg, respectively. 
The corresponding average daily 4% FCM yield 
for cows in G1, G2 and G3 were 29.67, 27.70 and 
28.48 kg, respectively. This is mainly due to the 
cows in all groups received their recommended 
nutrients allowances (NRC 2001) and because at 
about that level the cows were produced as much 
as they were capable of. These results agreed with 

those obtained by Tedeschi et al. (2002) who fed a 
polymer-coated slow release urea (Optigen 1200) 
and found there was no drop in daily milk yield 
for cows fed slow release urea. Santos and Huber 
(2008) reported that milk yield was unaffected when 
soybean meal was partially replaced by Optigen. 
Slow release urea supplementation not affected 
milk production (Tye, 2016). Golombeski et al. 
(2006) compared two diets containing nitrogen 
sources either as slow release urea diet or no slow 
urea diet, which partially replaced soya bean meal 
and reported that dietary treatment had no effect on 
energy corrected milk. Xin et al. (2010) found no 
effect of dietary polymer coated urea and soya bean 
meal on energy corrected milk yield.

TABLE 5. Average daily milk yield and composition for different treatments.

Items
Treatments SEM

G1 G2 G3
Milk yield (kg/day):
Actual milk yield 32.48 30.40 31.45 1.00
4% FCM yield 29.67 27.70 28.48 0.93
Milk composition %:
Fat 3.44 3.40 3.37 0.05
Protein 2.97 3.02 3.01 0.02
Lactose 4.54 4.48 4.53 0.02
SNF 		  8.21 8.22 8.25 0.04
TS 11.65 11.62 11.63 0.08
Ash 0.70 0.71 0.71 0.002

Milk composition
Results in Table 5 revealed that the contents 

of fat protein, lactose, solids not fat (SNF), total 
solids (TS) and ash were nearly similar for the 
different groups and not significantly (P>0.05) 
affected by Optigen supplementation. These results 
reflect similar trends to milk yield. This may be 
due that all experimental cows were fed rations 
contained nearly similar nutrients contents and 
consumed nearly comparable quantity as shown 
in Tables 2 and 4. These results agreed with those 
obtained by Xin et al. (2010) who found no effect 
of dietary coated urea and soya bean meal on milk 
composition. Golombeski et al. (2006) compared 
two diets containing nitrogen sources either as 
slow release urea diet or no slow urea diet, which 
partially replaced soya bean meal SBM. Dietary 
treatment had no effect on milk fat and protein. 
Tedeschi et al. (2002) fed a polymer-coated slow 

release urea (Optigen 1200) and found that the 
addition of slow release urea had no overall impact 
on milk component composition. Casper and 
Schingoethe (1986) suggested that diets high in N 
might benefit from addition of a highly fermentable 
carbohydrate source. In response, this study was 
designed to evaluate the interaction of slow-release 
urea (SRU) and fermentable sugars (FS) on milk 
composition  of  lactating  dairy  cows.  Inostroza 
et al. (2010) carried out an experiment to determine 
the influence of Optigen as a source of NPN had no 
effect on milk composition. 

Urea and urea-N concentrations in milk
The concentrations of urea and urea-N in milk 

for the different groups are presented in Table 6. 
Optigen supplementation did not significantly 
(P>0.05) affect urea and urea-N concentrations in 
milk. This may be due that all experimental cows 
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were consumed nearly similar quantities of CP and 
DCP as shown in Table 4. The urea concentration 
in milk in cattle are influenced by the amount of 
crude protein in the diet (Carlsson & Bergstrom, 
1994, Gonda & Lindberg, 1994 and Baker et al., 
1995), as well as by degradable intake protein (DIP) 
and undegradable intake protein (UIP) (Ropstad 
et al., 1989). Erbersdobler and Zucker (1980) and 
Oltner and Wiktorsson (1983) have postulated that 
a surplus of N intake increases blood urea nitrogen 
(BUN) which has a close relationship with milk 
urea nitrogen,  MUN (Eckart, 1980, Oltner and 
Wiktorsson, 1983 and Dhali, 2001), because urea 
freely diffuses from blood to milk (Gustafsson and 
Palmquist, 1993). Golombeski et al. (2006) compared 
two diets containing nitrogen sources either as slow 
release urea diet or no slow urea diet, which partially 
replaced soya bean meal SBM. Dietary treatment had 
no effect on milk urea nitrogen MUN.

grass and reported no differences in blood urea 
nitrogen. Kononoff et al. (2006) fed high forage 
diets containing Optigen® and also reported no 
change in plasma urea nitrogen in dairy heifers 
compared to heifers consuming a supplement 
containing soybean meal.

Feed conversion ratio
Feed conversion ratio by dairy cows in different 

groups are shown in Table 7. The amounts of 
DM, TDN, DCP, DE, ME and NEL required 
for produce one kg 4% FCM did not show any 
significant (P>0.05) differences among the tested 
rations contained the different levels of Optigen. 
This may be due that all experimental cows were 
fed rations contained nearly similar nutrients 
contents and have comparative nutritive values as 
shown in Tables (2 and 3). Optigen®II improved 
the feed efficiency when compared to urea on high 
concentrate diets but reduced feed efficiency on 
high forage diets (Holder, 2012). Tedeschi et al. 
(2002) fed a polymer-coated slow release urea 
(Optigen 1200) and found an improvement in feed 
efficiency. 

TABLE 6. Urea and urea-N concentrations in 
milk and urea-N and total protein 
concentrations in blood plasma.

Period G1 G2 G3 SEM

Milk:

Urea 
(mg/100 ml) 31.33 35.21 31.28 1.38

Urea-N 
(mg/100 ml) 14.52 16.46 15.11 0.58

Blood plasma:

Urea-N 
(mg/100 ml) 18.88 18.10 18.22 0.90

Total protein 
(g/100 ml) 8.25 8.15 8.04 0.21

Urea-N and total protein concentrations in blood 
plasma

Urea-N and total protein concentrations of 
in blood plasma for the different groups are 
presented in Table 6. Optigen supplementation 
did not significantly (P>0.05) affect urea-N and 
total protein concentrations in blood plasma. This 
mainly due that the CP and DCP intakes were nearly 
comparable in all tested rations (Table 4). The urea 
concentration in plasma in cattle are influenced by 
the amount of crude protein in the diet (Carlsson 
& Bergstrom, 1994, Gonda & Lindberg, 1994 
and Baker et al., 1995), as well as by degradable 
intake protein (DIP) and undegradable intake 
protein  (UIP) (Ropstad et al., 1989). Wahrmund 
et al. (2007) fed beef cows no supplement, urea, or 
Optigen® while having ad libitum access to bahia 

TABLE 7. Feed conversion ratio by dairy cows fed 
experimental rations.

Items R1 R2 R3 SEM

DM (kg/kg 4% FCM) 0.80 0.85 0.83 0.03

TDN (kg/kg 4% FCM) 0.59 0.65 0.62 0.02

CP (kg/kg 4% FCM) 0.14 0.15 0.15 0.006

DCP (kg/kg 4% FCM) 0.10 0.11 0.10 0.004

DE (Mcal/kg 4% FCM) 2.61 2.85 2.72 0.10

ME (Mcal/kg 4% FCM) 2.28 2.49 2.38 0.09

NEL (Mcal/kg 4% FCM) 1.36 1.48 1.41 0.05

Economic efficiency
Results of economic efficiency for different 

groups are shown in Table 8. Average daily feed 
cost was nearly the same for the different groups 
and not significantly (P>0.05) affected by Optigen 
supplementation. These results may be attributed 
to that the cost of supplemented Optigen nearly 
similar to the price of soybean was replaced plus 
the price of corn silage was added. However, feed 
cost per kg milk produced nearly similar being 
2.06, 2.16 and 2.11 LE/kg milk for the 1st, 2nd 
and 3rd groups, respectively. The corresponding 
values of economic efficiency were 1.94, 1.85 
and 1.90, respectively. Economic simulations, 
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using the observed milk yield response, indicated 
that changes in income over feed cost were more 
favorable at lower energy supplement and additive 
prices and higher soybean meal and milk prices 
(Inostroza et al., 2010).

TABLE 8. Economic efficiency by dairy cows fed 
experimental rations.

Items R1 R2 R3 SEM

Average daily 
feed cost (LE) 66.87 65.59 66.23 0.45

Daily feed cost 
(LE)/kg milk 2.06 2.16 2.11 0.08

Daily price of 
milk yield (LE) 129.92 121.60 125.80 3.87

E c o n o m i c 
efficiency 1.94 1.85 1.90 0.06

Conclusions                                                                                                                                          
From these results, it could be concluded that, 

Optigen supplementation for lactating Holstein 
cows did not showed any significant effects 
on feed intake, digestibility, milk yield and 
composition along with feed conversion ratio and 
economic efficiency.
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تأثير استخدام اليوريا بطيئة التحرر على إنتاج اللبن وتركيبه فى الأبقار الحلابة

السيد محـمد عبدالرؤف، محـمد ابراهيم بسيونى، محـمد فريد السيد على وحازم السيد محـمد 
حسانين

قسم الانتاج الحيوانى، كلية الزراعة، جامعة كفرالشيخ – كفرالشيخ – مصر.

استخدم فى هذه الدراسة 12 بقرة هولشتين حلابة متوسط وزنها 600 ± 15 كجم وتقع فى مواسم الحليب من 
الأول الى الرابع فى تصميم المربع اللاتينى )x 3 3( لثلاثة معاملات تجريبية )4 بقرات لكل معاملة( وثلاثة 
فترات تجريبية متعاقبة )4 أسابيع للفترة(0 غذيت أبقار المجموعة الأولى على العليقة الأساسية المكونة من )على 
أساس المادة الجافة( 57,7% مخلوط علف مركز + 24,7% سيلاج ذرة + 17,6% دريس برسيم حجازى بدون 
أى اضافة وهى تمثل مجموعة المقارنة0 بينما فى المجموعتين الثانية والثالثة تم استبدال 1,0 و 0,5 كجم كسب 
التوالى.  أبتيجين مع اضافة 2,710 و1,355 كجم سيلاج ذرة للرأس يوميا على  صويا بـ 125 و 62,5 جم 
أظهرت النتائج أن محتوى العلائق من المادة الجافة، المادة العضوية، البروتين الخام، البسيطة، والمستخلص 
الخالى من الأزوت يميل الى الانخفاض، بينما يميل محتوى كل من الألياف الخام، الألياف الذائبة فى المحلول 
المتعادل والمحلول الحامضى والرماد الى الزيادة مع زيادة مستوى اضافة الأبتيجين0 فضلا عن ذلك لم تتأثر 
معاملات هضم جميع العناصر الغذائية والقيم الغذائية باضافة الأبتوجين. كذلك لم تتأثر كمية الغذاء المأكول من 
مواد العلف المختلفة، المادة الجافة الكلية، المركبات الكلية المهضومة، البروتين الخام، البروتين الخام المهضوم، 
الطاقة المهضومة، الطاقة الممثلة، الطاقية الصافية لانتاج اللبن باضافة الأبتوجين 0 علاوة على ذلك لم يتأثر 
كل من انتاج اللبن الفعلى واللبن المعدل 4%  دهن وتركيب اللبن، تركيز اليوريا وأزوت اليوريا فى اللبن، تركيز 
أزوت اليوريا والبروتينات الكلية فى بلازما الدم، معدل التحويل الغذائى والكفاءة الاقتصادية باضافة الأبتيجين. 
نستخلص من هذه الدراسة أن اضافة الأبتيجين للأبقار الهولشتين الحلابة ليس لها أى تأثيرات معنوية على كمية 

الغذاء المأكول، معاملات الهضم، انتاج اللبن وتركيبه، معدل التحويل الغذائى والكفاءة الاقتصادية.


